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ABSTRACT 

PURPOSE: To improve a film formation speed and the reproducibility and 
obtain a uniform film quality by a method wherein a compound containing 
silicon and halogen and an activation species produced from an oxygen 
containing compound for film formation are introduced into a film formation 
space and subjected to a chemical reaction by the application of a thermal 
energy to form deposited films on a substrate. 

CONSTITUTION: A compound containing silicon and halogen and an activation 
species which is produced from a gaseous oxygen containing compound 
introduced into an activation space for film formation and, if necessary, 
an activation species produced from gaseous materials such as a silicon 
containing compound, a carbon containing compound, a germanium containing 
compound, hydrogen, a halogen compound, an inert gas and a compound 
containing impurities as its components are separately, or after being 
mixed together properly if necessary, introduced into a film formation 
space in which a substrate 11 is provided. Then a thermal energy is applied 
to the atmosphere in which the introduced compound containing silicon and 
halogen and the introduced activation species coexist to form an 
intermediate layer 12 on the substrate 11. With this constitution, a film 
formation speed and the reproducibility of the film formation are improved 
and an improved and uniform film quality can be obtained. 
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«»S£tOfle»«cJ:^>T:«jt*i3«?»K:^c.» 
^I10ffll(t:«q^)T:»*6^^,7* h Af -v l ) ~t <o & 

it a 13 o «j * ^^t^^iicflM^oaaiat^^K: 
ff ^-a^g * ^ t i „ 

^ 7 r ^. •> 'J = ^ (Jy.T. a -a i ( H , X , o ) i 
ETo ) T * a 3 ix ^ i * K . « 51 ft * * 3£ 

iff il fC fat , I X 10" J ~5X10 4 atomic ppm <t T -o 
d>" . 1 J? JK tt'0.5 ~1 X!0* atomic ppm, S 




5& K tt 1 — 5xiO* a tomi c ppa b "T Z> <D i>i *H -& L 

&mw., s^iis tTi&ia^icti. /a * 12 
4 ? c t # t g * „ -t- o * -a- tc « , ^rajSJBac 

ffl © St £ L t: . ^'f*<h-°»*>'5:^-tfffc-a- 

^ ft » v ^^-r^r>A^fl--fh^ <»J.7k 35 , - o 

** >- f i: «■ * . ^ e ^ ^ ^ , st & ^ *e » Tt * * st 

t L-CS-trffc-S-ttKOtf^^j: 2? j£ 3 *t. 5 ig 
tfcMt/ rc: « a jcio £ -c 

»*Ltli»#11.08tl,ti4aj2j|||c* 
A L . tEi--fai- B /yit§trfk«-»tSi 

ra^-Bctfcxj, 8SrlE3£*#ffctlJ:fCtpMJBi2 
& -£ L X> 2> a 

» 2 H fct . *3S990^i6_*g6aiLx»«*ft 

-s. ^ w m s * t h-- tf>- ^^tLTt a -si j&at a* 

21 tt £ , 2ZS&C27ttar«Sa, 23 tt 
i . n S i*- (* )S 24 , i a^3» 
* 25 . PS*«ftS26Ki^x««?ft<, Q 28 

C ix *}<D f*/l 24 . 25 , 26 tt. a-Si (H,X), 

i-Si ( 0 , H.X ) , a-3ia e ( 0, B,i) 
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i-- - -V-AOM^K : o-C7 * J- '<* -r t 4- 5g 

100 At i/JSfafctti-go/.,*^ 
*■ fC tt . 1»HJ]2 0#jtO»*tH«K:ff*i5 

Jt. *i . Si, Oe . OaJVa , ZnO, Zns 3? © 3f ft; #t 

»«?«Sffi22 . 27 tt, W^tf, HiCr, 
A/, Cr, Mo, Au , Ir, Mb, Ta , V, Ti r Pt, Pd , 
ln*0 3 , SnOa . ITO ( IaiOs + SnOn ) ?f O S ^ 4 , K 

^ 3£ ■» -f- tr — a as , -« -.y y >- ^ ^ © 

« * 22 . 27 O « J£ tt , ffl L < tt30~ 5xio* A 
its*, I !i«f t L < tt io* ~ 5 x io 3 a t-r 

£ <o # ia -i 
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* * * 18 J« S^^f*«©ffltt;i5»© 1 

ffiTSt « *> > fiX R 2 fa *C *M ^ 

SiJ (C X ii aift^- L-C3Sff21<OS« L TT * .& Jffi 
15 2 |i3 * A -r * „ C 5 L-Tffi»»iBIK: 3£ A 3 

-Srf^^S-ar, fiEIS Rfl (c * A 3 Jt ■*• -i * i 
If^ffit£ig*L», X. tit W. VC -£5« * v» tt 19 « 

m » m <o m mit± * »i u < *± io 3 ~io 4 a £ -j- * 
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i Jt, *55W<D^ffitt, £ <D © f3; Z>» » IC, 

t- ? f i> J< * , ^-f * - F. jt**^*^-^© 

^ * -f j*. t««tj cvd SKiisiOt 

ISSkffflt, Wft &3 K m 1t th ttSiBZ n £ & & & 
ft: USfiE-JftfcffiSacgFAKf 

^ 3: -a- ^ fl: % , v-^^^c^-g-^ft-e-*, & 
j*#=fr-ffc-s-«r«*;&*ic j: 5 -S C <t 

t ^ ag -r * * „ 



«T(C, 4 36 ?C ~C X 5 SP/fflfc 
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106 »I 109 tt . 


if * es x * 








mit-^m, .& o>' -is- a 


15 i: t .1 ^ e> 
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^- Yt -& % , si as 3- 


^ ft -8- » . 
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=fr -ft -g- , 7k ;» » 
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*A-fli-* l » ^ , f if n 106 n m 

109 CD K a * # U * cO « fl- « « , b * "ft L 

123 Hteaa*^j5Z-r^.^<D^i£ftt[-r* 5 . 

««fcfh^ 123 OS J> (Cttffitt8l:4«?*5S 
< % 36 » 122 * WCirf & a *Af 110 I 

i23p^}t;i.-^T:!S&-ffcL, a=.L:7tei±att*A 

I 1 124 S3 CfSSS 101 fl.(C5|AT4c HI 

tt**^EE?jjt-T*io a^ii2f±^--f^et--'=' 
y y * # tflb > * o « ^ St x * ii , H20ff^ 

SCftSnft a ftl « tt. StiSO 106 7!>S 109 O 
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* it L X 3L mm 101 W K: i* A ^" £ „ 

U7 «: #, x. * 4* - 354= $g * r * o -c . 

tta © « ai , s js « m » « « ,. 

& -x ^ =p - H U7 b © » tt , * QJ 

^Srt-trfb-S-^AO-'iSaa^Kf^fflL. ft fl! ^ 
ft * -( i i - n -^^i^trft-^ftraiyffitta 

z)5ffls^*cft^SfS-r^.*K:i^>-c*«: 103 © 

* ■« ffiS * fl£ St L» 4. 0+ 120 t±^5S-*>" 7% 

as © as 1* 103 * 3£ & # 102 jz k: «g « l , 

at ( j sr r at Xi 101 raiSfaC. 

« 10- a Torr(C«E L*, 3Kl*K:«L7fc2Sft:£ 

se -r » *' ^. « i& * 106 o,#^ ( Ha-r 

10 vol * fC # ) 150 SCCM, o v-» fct C ft i: 
?H 3 if p< BaH« J* ( ffl fi % 1000 PprajfcS if 

* ^ ) 40 seen £ Srffi-S- L rt: *f ^ fc if & A'g 
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110 L-C&ttftl 123 K#A L/t, SttYh 

L7t Q ftiAtilA^ 124 5: ifi i; X 
S? 112 i i) SiF t #^ iJIAfi 113 £ g"C . 
OEA * 0.4TorrjC«t,3^, x * ^ * - Jg 

*«tic I i /ffiSSs 101 pg* 210 "C ?c L TT, 
S s K-^Ciiv^tt P-t?^^$ftrt:»a5^- 
^•T^^7 7^Jtt«M ( 7 oo A ) i®6E L 

it * tit £S JSaC tt 25 A / 33c X * O 7t „ 

2fc^f, -f§ 5> ft Tfc ^ h*-/0|,iintipa 
©£-K»5r*#»*CAft, *2tiO-« Ttorr X ^ 
> M © A I # + ? ^ * « ( + * ^5 250 ^ 

r t> 5 "")*3e«L.Jt:av mtim&.iQvx&'xm 

fcW® U. W3f flt s as t . =3-sC#*©K# 

m 38 ?! 2 ~ 4 

4S*ffl!Ci-WT. S ft » 3= fiZ ffl © JC JR- 



t L T Oj ( He X 10 Vo/f *fC * ) <!; „ Si 3 F« 

«ffiifcsi : ft- b zm&itw.Km 

t 101 Kii a L*jy ntt. 5?inai i«aicL 

SI £> ft ft §C fl- © Sff £t « 35 Sf m L , -*:©«*«: 

s 1 m k ?a l 7t o 
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wk m n s -~ a 

HaSiOSiHa if » S3O9OO8H3 if ^ C0» if jx. 
1¥ 9 

x 0 -c £r 1 aK:*LASniS«5to r 9 ^ *t w 

S 4 SiCfrHt. 201 ttJE Kg. 202 tt -f 
35 £ b 4*y t^tfft&»«fiS, 206 l± if * 
MCA^, 207 }!^-^-, 208 tt^ 3 HO 104 
£35l!K:ffl^th^Jll»t-<»-, 209, 21 0 
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ttKS B Lf < JllttA/fS^-, 212 tt 
W 51 '* ^ Sr ?S L T V~ £ o i Tfc, 213 fl£216 

n*i ia^io6 7!;sio9 ira^oM^^^-g^^ 

» T * 9 „ 217-1 tt if* m AST * 

£Z « g 20 1 K A / 'J >- ^ - £ fl; 21 1 5:^5 

-^-20TKi}§e-c^SKL!t o 218 tt 

5 c i & -r t -5. o 

< , -8tl&38 202 ii7SiF. ^^^3(^^206 

£la 201 -vitAl^o 
— Z5" . a* A 217-1 X 5 SuH, ^^iO: A* ^ 
ifljif^O^ if^ * (5 tt ft S 219 rtkSfAl,^. 
31 A ix A: S iaflo ^ > Oa if X » £■ I Q.' H t *• ^ 
CC , ffiiSftt 219 iCi-U. tl^r -iSajBLj'?*-*- 
220 IC I i > fh#<DffittYfc:fc 



SrcE C-c phj, a,H< So3]>»Ij#^ 4 ffittft 

1219 Rltaf ALtffittftLT. JSZ^S 201 frC 

« A T & c <b £ „ ^^-cseffi^20l ra© 

?!E* l.OTorrKRtiOO, .= * A- ^ - % ^ 
SIS 218 |C X j> 62 5SS 101 fii 20 0 "C (-C L 

ft o 

A £ -> >7 v ^-Sfl:2nllt-^ - 208 ft X 
*} 220 tK^DiS!. » J* L . S *s £ +*: ft „ W if -* 
i & M '*'■>* 21 2 <0 Rl □ 3: ai^KIH S L ~C #l> 51 

L ft „ 

.f£f L2 <£) St © tt , ,SJ6113<Ojg|£iC*3i 

•=> "C 3* A W 21 7-1 I ) SizFa, 0*CSi a F« :0i = l : 10 _o ), 
He & O-' BsHo ( S 4 * T Bifia #0.2 * ) © S 
* -* * ffi tt -ft S RSI tC ^ A L . -t © fte tt ,« * « 13 

o^fiZi:is[fiew:Lt:dJSSL^ 0 49 b *l ft <f feT ,» 

O 1 J? tt 2 X 10 3 A-C*07to 

SiPi^^ £ Sijfl,, if jx. , Oa x , Ro y x 
a 3 H, AO^^r^ tftfl Ltjj^l 201 <t^-» 

so^ee^ukss^ l-c 13.56 mh= © /g & 



S»iffl^.-««I4 ^5 * ^ CVD 2£Ki J), 3J 

JSC L ft a 

■&mw9 3.o : ii:&mi -cm hti It K ? a * © 

S (C L 7t <, 
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5rfflw-C, 31 2 13 [C ii* L jfc PIN M if -i * - K 4- 

fta la, 

\s s 7 it \s ~ y 7-fA-A215:3£:^^(C«aL^ 
I0- S rorr(C«£L3t«» HS&WJ1 £ ["! « tC « A 

^ 13 £, si f* * £ is JR ^ i ai ?3(c*A Lft. 
i jfc Sufi, ^ „ ph 3 *f ^ ( iooOppai7k36 5tr^^& 
*?)0^*5:jSt*ftSl23}C«AL, iSftft L 
7fco *^->TC<z>iSi4f[:5^7%:*"^S:i»A«i24 
5rii" L-rtliS 101 ?3(Ci|A L, WL m M B <0 E 
t 0.3 Torr, flffS 220 "CtC-fttCS-Cp f K — 
£ y / JftftnS a-S i ( H , X ) SI 24 ( IffJ^ 700 
A ) * ® & L 7t „ 

A^-r. ph 3 ^^OiSA3:(f±L*««.ll 3 

5a-Si (H,X) ffiO^^-ipi-Sffit/y F — 
~f <D a -Si (H, X) M25 ( mm 5000a; t M & L 



t 1000 ppm7f<:ie^^#f?)*ffl^^:fe(.^.fctQM 
<h |b] L; * -ft f B "C K-tfv ^5ixrt: P SHf3!^' 
a -Si (H,X) S26 ( SB 700 A ) * fiK L *<. 
KjC. ? SS'±K«aaE«K 1 iJliPlOOO 

a ©A i M « 27 4r 3? fifc P in si -f * - Ft 

3 Tfc . Jti!M#ft)Ci-^X 4 , 36 * « * & -3t 
SrSA L, it S3 3£ ffi awi ( ifi lOO nu/ai 8 ) t. 
56 8.5*jy._b „ 5S»a*E 0.947, s«* 

5? 36 W U ~ 13 

«■ 5£ * ifi SC > T . Sffl:^* i Lto, ff^ 

<0 K $ iC , HaS iOS iHa if ^ HsCJeOQ-eHs 3f ^ . 
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S3*?!.?,, ^5iW<D^2£Srm^^,i«*2fe 
IC I ^a^iifc^t AS 4 • « 51 » 

* =fif T -5 a-8i C H, X, 0 ) PINffl^ -i * - K* # # 

C 36 9? © & * St # 3 

Kjc a? it 3 n z> w . ft, Jt^wffc.a.ff 

Sia * rt:^ SI K tc £> irf & 15 ffi jSj _t K 
SK©|S|±i K«Oi*- ^fc^artSK:* 5 

*CXK»^<t*S*SCaSt-f-5C iisti -So 

^-t^^4Cirft-C*^<D-C, if *fc ffi fc S L, 

» ± k % & m -c 4 , ia*i(ci5-ci 



prwa/^f - KOtffil>lS:S!«-rS!t»OS 103, 21 1 — 2£ <fc 

1a -c * -a «, 117, zi8 — ft i * a- ■*» - at 

& 3& W <r> Zlj & -£ m llts ? Z 1t !t> <D St S: <C> m m * m 104, 208 •- JnSfcfli e - ^» - 

-r & ft x> <o & m *> & v 105 —i* ® 

10 — U -f-^-Mm f» »5£ 58 4* 1 10, 113, 124, 20S, 217-1, 217-2— i* A 

11 Hi ... ffi^j tt 

12 — ^P«T® 12 0, 212 —»S5. *s 7 

)3--,«3t/B 121 -ftat 

21 — 36 »: 122, 220 — 7S^fc = *^v=K— ^S^^tt 

22 . 27 — 209, 23 0 — 3fc t iH L. "ST 
24 — a H^4tl*:l 207 — * - ^ - 

26 - P m * m 



101, 201 — BE jfe at 

112, 202 — *--f 3Ei-° »*>■ f^-tHt^**J&« 

123, 219 — iS £fe ffc 3 

106, 107, 108, 109, 213, 214, 215, 216-- 
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